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ft4fc-fcigs&.&&35& & ?l € f >1 f$ & # * ' € tg 
s& & & n ^ 3& £ & f J tltlt - B ■ - 

l-f pi > ^l-^t'fc-fet'Jt & ; - t & ' # it & ^ 

4l ^ - ; - %mmit ft ' *l-iss||^f fit! 

f «5l 2fc ' # it & ^ f S # if * it 4L # - ■ jt 4H # - *g flf 

t & ° & m & : a & is #i ffl f « 4* -ft it m & & ^ m it % a 

Si ' & J* & 5t4L|ftili 4£ *l t « ft a £ ° 

3£3t-$- B /i$i-!r '■ Loop filter and compensation current adjusting 

method for the same) 

A loop filter and a compensation current 
adjusting method for the same are proposed to 
reduce the jitter for the control voltage of the 
loop filter. The loop filter comprises a first 
resistor, a capacitor, a second resistor, a 
compensation unit, an OP amplifier, and a current 
source. The first resistor and the capacitor form 



a charge path and control current charges to the 
capacitor through the first resistor. A first 
input terminal of the OP amplifier is connected to 
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# 



3£2L# a £#j-Jc (® B MZ-&1% : Loop filter and compensation current adjusting 
method for the same) 

the capacitor and the output terminal of the OP 
amplifier is connected to first resistor through 
the second resistor. The current source provides 
compensation current to the compensation unit. 
The compensation unit is connected between the 
output terminal of the OP amplifier and a second 
input terminal of the OP amplifier to compensate 
the input offset voltage of the OP amplifier. 
Therefore, the output voltage of the OP amplifier 
is nearly equal to the voltage of the first 




&:MjM>8$)3c ($-y 3 >3L% : & '• Loop filter and compensation current adjusting 
method for the same) 

terminal of the OP amplifier to decrease the 
unwanted current from capacitor to the output 
terminal of the OP amplifier through the first 
resistor and the second resistor. 
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i - %mtm (i) 

[ # ^ 4l a # m *& ] 

^ # m % M a* % & ^ ft H . # js-j ^. Bfl ^ T If- feOP A A 
H Jg. % i,? L *X & $ *fr itj € M 3§ 5t <|£ 4l *3 i& it i& !S . «A 

tw « t* is. it n 4l «s flt t m. 
[ t a % ] 

to 4a £g 3^ 3& ( p h a s e locked loop « a T fl f PLL) ^ 
ft * J. 4. J* #- ffo n 49 to ^ Jfc 8f j&(osci 1 lated 
clock) ° PLL ^ I. i | t in | l ^ * ' & ^ — 4a to # »J H 
(Phase detector)ll - iiH (charge pump)12 - — 

& & & H ( loop f i 1 ter ) 1 3 > - m £ M *t If ( vo 1 1 age 
control osc i 1 1 at o r ) 1 4 x J-X^. — ffc %k ^ ( frequency 
d i v i d e r ) 1 5 ° 49 to ^ il'j H 1 1 ffi $L fa i|>J & ^ it Mi I N & 4@ ^ a$ 
J&PLCK2 4l 49 to £ H A ' ii 4R #t 49 to Jl * <t A & f'J flfc «f 
UP * DN & M % ft & it 1 2 o #J . f ^@ ^ ^PLCK2 # 49 
to ^€ M( leading) A. f tIN # 49 to Bf > 49 to fa m H 1 1 |# 
iti 4l & f'J Jlfe. ^tUP # * ^ *E f'J m #rDN > # « t # ^ it 1 2 £ 
£ iL fc(posi t i ve) 4£ #J € flftlcp - 3S 3& it & H 1 3 M 4& % 
%% JL jg. & fj 1 ift I cp $F & f'J % MVct 1 * > tlfet I H 
1 4 #r *w * #J 49 ft mPLCK 1 ^ m # If- 46, 0 BLzl ' * 49 ft t$ 
JfePLCK2 ft 4a to fi- #.( lagging) #r ^ it SUN W 4a to • 49 to 
^ »J 8 1 1 *& ib 4l & *J ^ #f UP tA^IJ f'J m tijDN ' H a ^ t 
# ii 1 2 * J. ^ H A ( n e ga t i v e ) # ^ ^'J € i;f L I c p • m 3& it 

HI 3 ^>J 4^ $Li% % ft. & f'J t 35ft. I cp JW- *£ f'J € M Vc 1 1 if - 
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A I sw ° t* is « >1SI I sw * # $ &C2 # « ^ J. £ ft 4b > it 
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PJ.R3 > a AOP at A IS 44 t& ft m M M 3 ^ *§ M ft # #j # ffl 4@ 
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il^tMVop^r^^(l)^^ > £ tRof f * % JE ft flf * 7t4 5 
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Vop = Vip - Vos + Ioff.* Roff— (1) 
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Ioff = Vos / Roff •••(2) 

4a A ' * ^ m &J U & & # # € * > OP afc A II ^ 

^ MVos # * * n & a * ' a itt »r a? i; aft & £ # it 41 #i 

f If lt${| ft| n 4 2 *. J. £ it * ^ flj ft % >ft I o f f • # Rp . 
£ ^§ A ^ 1 & ' & #'J ffi f I I ft | j| *| 3§ 4 2 «>J OP 

A it 4 4 ^ ^ itj *ft t a Vop # € E ft ft ^ ( s 1 e w rate) ° ^ 
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g IJ f SVctl » 
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ft # ^ *j H * # »J #J f SVctl ^ t ft = 

# IHS506 : bb # € « ft ft ^ 16, M it A & >b lb t E 
B£ iM. ' #*;Sfr«jE&##JI , ]&^e«££#'fe*gflr€ >)Sl 
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t & > & + ffi. P#- fa ^ ^ fa ^ ^ # 

JSL % «L ' & WHSft^fb^Sfli^tW^^O ° S ilk > ^ 

^S5 1 8 t £ & '\± ft & =fc *tN A ^ * # ^2 ' ?p * a I'J ft 
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& ^ 'OP^AH44^^lt^i^^^<##^L-^M 
Vos ' fl& M. £ 51- € jfo I sw ' S) jib ' ifa^T^^M^f 
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